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[if 1 ] mm}sim.m^ffLxmmm'f--$!^mm 

^ t # t «±He3Mfi^ fSTilfSt- S 3Mfi h «:^M 
?l!c'> * -B: 5 SW^-r S b- h i: ^ C i: * 

(DiafiiA^e>^2coiaffls-e<?3ig2<D«*^m Jiiax- 
^^tc, ±fa7=-^ja*^A'<±ie^ 1 (Offl^ttM, ^2 

w.xnm^ifm. m2<Dm9m.m. iiscoa^m^cov^ 

Lr^^^t^ic. 30 

7='- ^ j^M^ ibn'r-^ m^immm^^m l . 

fcm 1 coggfii&D'ig 2 (ommh^im. u, 

t fgi ^ i: ^ fc {±3Mfi U- h ^ tiifjp ^ -tt . ±tS-r- ^ «^ 
1 cogg<aj:'9'£>i«<m2coBgfiJ;Ofcfgv^i:#lc 

9k^m. ^2«oa^^^^x{*ig3co«^i^^tcis^-r^ 
m. ig2(Dffl^mi. m3coia^mlco^.^•rnA^coa* 
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Tjiifi u- h ^ftiw-r § c t ^mmtt^tn^m 3 fiB«c 

[0 00 1] 
[0 0 0 2] 

[0 0 0 3] t^^Tii. >^r-Y;bE3M^^\ ^B^PBttt^O'^ 

fjii^- ^ (omm\c frt ^ fi®»j»¥J£ t ^ o T ^ 
[0 0 0 4] mmm7'-^m<Dm:nwi'f'-^^mm'r^ 

[0 0 0 5] -r^t?-^. ll^r^T-^-^t^iMfSfflJTHi. :t>^ 

^>^tcS<L. ^>^y F^-^^Oli^^O^fg^b/cBfr^T^x 
:/n-FU-F^Ttt\ St>\x>r3-FU- F^S<-r 

[0 0 0 6] •r^^-^3MfgifJlC*5(/>T. ^^->V'7-^m^ 
m\^X\^^^ti^^tf'm^\'^l>t. RFC188 9/ 1890 
<bUT^.^{t^nTi/^§ynF=i;l/T'^^RTP (Real 
-Time Transport Protocol) Rt/RTCP (RTP Contro 
I Protocol) ^ffli/^TtT^ C iijO'^^vv 

[0 0 0 7] ±gBRTPti. Ur;l/^^A14*'5^Al<^n 

Psioyn F=i;l/Tfe^o R T Ptct/^oT^BfP^-x^-^^ 

B,mt^t^\c[t. "r-^mnmht. -^-(u-Y^f-^ 
(omm. >^-^>x#^. ^-r^x^>:/il^&^cyRT 

[0 0 0 8] — ±HBRTCPti. RTPtCt/^oTfe 
iM^n;S>-r-^OjlMp"pSQo S^^ML. RTP-b^y 

^yp F3;i/-efe;g,o 

[0 0 0 9] CCORTCPTti. RTCP/^^^yF^L 
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[0 0 10] ±faiMfg#l^:^}^-h^^^^)^ ht^i^sn^ts 

RTP/^^^yhO^. RTP>'^^^y htD/Wh^^A^fe 

[0 0 1 1] ±fB§:fi#U2}<-h/^^^v htc^sn^lt 
fg^LTti. R T P/^^^y h^O/^y>y ha^^> S^/-^ 
^'yhSt. §fSL/cRTP/^^^y hcOS::^co>^-^>'X 
Pmfe^PiS/^^y^> }gf§#U4^-h/^y'y h^^« 

[0 0 12] T^-^§(H^BJ;D 

•r^o mz^ -r-^coa^^A^OT'fe^^^ti. ^^^yh 
[0 0 13] 

^yhx-^— ^> h^:7^^y^/^-XMI<D— B#eg;&tB^ 
[0 0 14] L/c?(?'^^or. T^^-^3MMSBtC^oV>T. ^> 

xdicmmr^'f-i^^RTPisczjtRTCPicm'^xmm 

[0 0 1 5] ^CT% *580^ti. ±aiLfc<fc'5^*1ttC 

{ctticT'-^m^^ic^i.xmmicf^jtr^ct^m 

[0 0 16] 
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^m-^-f. ±fB7=^-^a*^A'«m 1 (DmuRifm 2 com 
mxo i,Mh^t^Ki.t±mmm^mxo&imr^mmu- 

[0 0 17] <iOcfc^:^jlfB^Hti> T'-^mm^tf)-^ 

co'r-^m^mmmicj^:.\:.xmm^mx(omm\y- 
m 1 (omm^'cfm2(Dmimcm^\^^xmtn^'^^mm. 

[0 0 18] '4^mmcm^mmy3m(^t. ±.'^(Dmm^m 
^^kr^rz^5b{c. mmm^m^ifn^xmmrs'f-^^j^m 

i6^^^nfcig 1 ioggfiiS:tfig2cDgjafa^^i:kf$u ± 
m7'-^m^mfo'^±mm 1 (oigfiiS:c/^2 (osafiicj: *9 ^ 

[0 0 19] c<D ^"^^mmyjm^. T'—^^mm^ct^^ 
(Dr'-^m^mmm\cm\:^xmmu- h^m 1 (DmmR 
zfm2(Dmimcm'^i^xmm^'^^ mm > mp ^-^^m 

[0 0 2 0] 

X mm^0m u ^ e mm icmm-r ^ o 

[0 0 2 1 ] ^liB^Ci:. <5>J;^tf 0 1 tc^r cfc -5 ^Sraffii^ 

[0 0 2 2] jlfiv'XT'jU 1 ^i. -r-^a^m^g 1 0 
7^-^§fS^H2 0 ^*^^>^y h^-^ 3 0^/M.T 

[0 0 2 3] :t^^y Oii> m7L\t>(l^ ^—^^-J 

^-^^mmm2 o }i(of^mmL(o^my- f«^/>l 

[0 0 2 4] "r-^mm^m 1 ^^-J hU-^ 3 0 

40 tmrn^nrcmmm^y^yaL-y^mi u rtp (Re 

al-Time Transport Protocol) ilSMgP 1 2. jSifMijRT 
CP (RTP Control Protocol) 3MfSSM 3. jMfMiJRT 
CP§fIg[Sl 4. U-h^USSSn 5^<l;^^o 
[0 0 2 5] 3llfSffli]-rv^>'x-Xg|5l 1 itt. y 
-^3 Oilg^^-r^ffift^^^-^x-XlUSSTb^^^Sr^^. 
^>^y hy-^ 3 0^/rLT/^^'y h^-r-^SfiSH2 

[0 0 2 6] RT Pj^fg^M 2ti. 9i^M^^T'-^^m 

50 '^m2 o\^cmiM'r^mmm^^pm(Dmmm7'-^i^'^x 
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?fNf J: -5 ^ R T P ^^^ittn LfzRT P^^'ry h 

1 1 Kititi-r^o 

[0 0 2 7] iMfifJjRTC P3^figi5 1 3ti. R T C P tc 

U^r. RTP^c^A^ore3li^n^T^^-^03l«p°pMQ 

micmm^m^m^'r^mm^mt^o ctoaifMyRT 

^(DmsjfZ^-rxo^j^RT c PSfi#u4^-h^^^'y h 
^^^r^o c<DmmmRTCPi^m^\ 3f,t. rtp 

^mzomicmm-r^icmLr. RTP3^{igpi 27(3^8 

cORTP/^^>y hc?:)7"-:$?«1t?g^t#T. RTCPilift 

1 1 tctti:;^t*^o 

[0 0 2 8] 3MfMiJRTC PSfigPl 4ti. R T C P 

tAfoT. RTPicttt-Drinm-^n^v'—^commshnQ 

RTC PgffgPl 4ti. f^aiCOEl 4 tc^-r J: dJ&RTC 

2 0 (D^mvim^mM~r ^ o c commm r t c p §fsgp 

1 4ti. gflLfcRTC Pgfi#U4<-h^^'>-^y h^ft? 
[0 0 2 9] U-h©J®lg|5 1 5ii. RTPagffgf5l 2:^?^ 

ibmmr^RTP/^'r-jhm^mu'-h^mm'r^o c 

(DU-hmm\^\ 5ti. jMfSlRiJR T C P§fig|$ 1 4 
PiMfS0n 2tc«^f 

[0 0 3 0] CcDcfcd^-r-^jMM^S 1 OtCfeV^T. 

T. RTPiM^Sasi 2T'^^^nfcRTP>'^>>->y 

'y h7-<> 3 0Te5MpjHE^fi^mitc^}^bT. l^- 

mc^ mmmRTCpmm^i stf^ibcoRTCpmmm 

l^vl^-b/^^^y h^:t>^'y h7-^ 3 0 ^y>bT"x'-^§: 
ffi^g2 otc)liii-r^.i:^ttc. jMm#U^J<-h^^y^y 

htcw-r^RTc p^mmu^^-h^^^-j h^^mbr 

jaifiWJRTC P§figf5i 4^cttl:^/-r^o 
[0 0 3 1 ] "r-^^m&mz Oti. ^-^y hy-^ 3 0 

g|52 2. ^MffliJRTC P}Mfi0P2 3. SM«RTCP§ 

fig[5 2 4 ^Cix.^o 
[0 0 3 2] S:fMiJ-f >^>^x-Xg[$2 1 ti. ^>^^y h7 
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-^3 0 tmm'r^mm^y^y:L-7sm^f^'^^sK>. 

[0 0 3 3] RT P§fSg|52 2ii. -x-^iMfl^P 1 0 
>^^e>OR T P/^y ^y h^gfSb. RT P/^^y hCDp^^ 

^mtl-r^o CORTP§f8g|52 2(i. RTP>''^^^yb 

RTP/^^^y hA^SfHBiKV^:7x-XgI52 Iti^^Xti 

[00 3 4] <ltDRTPSftgl5 2 2(i. S«LfcRTP 

^&it3^-r^sas^*ri)o coRTP§ftgP2 2(i. its 

LTt#/c:T'-^a^^J^^fHfJjRTCP)MMg|5 2 3tcth 
[0 0 3 5] Sflffl R T C PSmgP 2 4 ti. R T C P 

u-dx. RT p\cm,^xBM^n^'f-^(DmmSinQ. 
20 o s^mm.'t^rcisbic^ RTP't^iy^yco'f-^mm 

C P§fMgP2 4 ti. f^'-^iMMS^ 1 0 7b^e^»1Wtc3M 

fi^n^RTc P3iifi^u4?-h>'^'y'y hff^xti^n. 

gfilPijRTC Pi2fig|52 3rRTC PgfS^ h/^ 
^^y h^^/ST^^^ cfcdtc> RTC PjMfi^U^^-h/^ 
^^y h^gfSfJjR T C P3MiSgi5 2 3tcm;':j'r^o 
[0 0 3 6] §«ffiijRT C PjMfig|52 3 ti. RTCPtC 

^A^oT. RT pj^c'i^'DXBm'^n^7'-'^<Dmm&nQ 

o S^^m-r^fcisbltC, RTP-tr^yv'H^co-r— ^jMM 

C P3M<igi5 2 3ti. ±aBSMm^^3Sa'r^/ci6tc. ^ 
aiC0llI4tc^'rc]:^^RTC PSii#U4-°- h/^-y^y h 
^Sr^^-r^o CCDgfflfflR T C PjM<ig|5 2 3ii:. RTP 
§:mg|52 2tcJ:*9RTP/^^^y h ^grSfSbfo^^tciSi; 

RT P3M«g|5l 2?b^6C0RTP/N°^^y htD-r^-^« 
^^;^t#T> RTC P?2lfg#U4^-h^^^'y h^Sfe^b 

T5M{HRij>r>^:7x-xgi5i ni:m:/j-r^o 

[0 0 3 7] L:oj;^^-r^-^§ff^S2 0tc*3i/^T. 
^m{PJj-r>^:7x-XgP2 Hi. -r^-^^UfSSHl 0;^)^ 

40 h(Dmm?s'r-^^^m'r^icmi.x. §ml/c:rtp 

/^>y^y h^m^OM^JB^tC^^UT. RTP§Mg|$2 

60RTC P}|i«#U4?-h/^^'y hJ£::t-^y h9-^3 
0^/>LT§fiL. §:{g{Pj]R T c P$flg[5 2 4 ^cm:^J-r 

^^h^ic, S:M«RTCP3Mfggf52 3;?)^60RTCP 

■So 

[0 0 3 8]gl2tC. RT P^-J^(Oy'-^mM^7j< 
50 -To 
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[0 0 3 9] R T P-^-y :?lc{i. 9tWi-^h. /^-v'g > 
ttlBte^figP (V : version. 15!)Ati'V=2) . >^'f'<y 
^mm- (P : padding) , ffi?itf>y htSSl^gP (X : ext 
ension) . CSRC (contributing source) ij'OyV 
mm> (CO. -^-/f3lf$g (M : marlcer) tSifrtSR. ^ 
-fP-K^BUIffStSSrtgP (PT :payload type) . v^- 
y^'XS^tfffi+SSrtSP (sequence number) . ^^AX 
^^y+SlrtgP (time stamp) , S S R C iESiJ?*S*rtg|5 

(synchronization source identifier) . CSRC^ 
SiJ^1«Jflg|5*^^lte.n, C S R C*S«ftg|5<0^5fc||^P^ 

[0 0 4 0] /'i-v'g VlflB+S^flgjJfCli. RT PcD/^- 
[0 0 4 1] '^-rn-FaSiJIf^BlglflgPtca. ^BtRgr' 
[0 0 4 2] V— -iri/XS^ItlBIS^rtgPtCi;. RTP-t 

^is-r 46 CO - y > X #^ /b^'tsifl ^ n s „ 

[00 4 3] ^-rAX^^:/^^*^^^^^, HBtP^x-^J? 
^V^m.. MfTL/-cBBftBi-rS^'<AX^Sf>:7'«$B*^<g 

[0044] ssRc mm^mmms c s r c lassij? 

tSilflgPfcti:. R T P -tr -y 3 Vtcfca^T. 7-'-^ J^KSfiJ 

©v-x*SEgij-rsrc4i)(Disia*^*SiN^?n5o 

[0 0 4 5] RTPiMffigPl 2«. RTPtcSf-aT^Bt 
RT P§<ag|5 2 StS«fig|5fc 

[0 0 4 6]E13{C> RTC Pjl^fl^U-Jj^-h/^^-y h 

[0 0 4 7] RTC Pi2iM#p;J^-h/^'>--y htc«. 5t 
aBi!)^6. ^•y^^iffS7'C--'VF (header) . JUfgiaillf 
(sender info) . Xyif^-YW^y -< 
(report block) if-mM^^^. U'jJ^- h1t$fi7-i'-;l' 

[0 0 4 8] 'N-y^lfffi^-c-yl/Ffcti, Jt^jb^e., A 

-'j^ymmmm (v) . /'^T^^-y^igsrtgR (p) , 

•J y-XltlB^S/lrtgp (RC) . -^-ra-F^S'JItfBtSW 
g|5 (PT) . 7^-^'ft1f$B<8«rtgi5 (length) , iMfUBiJit 
giJItfg+SilftgP (SSRC of sender) A^Stte.tiSo 
[004 9] 3Mmt'J1Slfi7 -r -)\^ F 1 N T P (netw 
ork time protocol) ^'T AX^J? ^T'lf ffitSWSP. RT 
P^f'i'AX^vyit^BtSilrtgP (RTP timestamp) , iHfl 
/^'^-•y FSI+S(1ffBtS*rtgR (sender's packet coun 
t) . '^m^-^mmm.'mW&m^ (sender's octet CO 
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unt) A^^tte)tl§o 
[0 0 5 0] I^J}^- Ft»IB7i'-^l^KtC«. $tsa*^P). 
U V-Xlt$g*S*fia5 (SSRC_1(SSRCof first sourc 
e)) . ^r-^m^^mm^U (fraction lost) . « 
^/^^>y F^^ffl1ffS*S*ftg|5 (cumulative number of p 
ackets lost) . ^^^c^Mi^-^y >XS^1t?BtSilWg|5 (e 
xtended highest sequence number received) . fiMP^ 
m''J"J^'^m.^mm> (Interarrlval jitter) . jMft# 
Vif^-Y^m^W^W^^^ (last SR(LSR)) . 
10 Wi'mmm^U (delay since last SR(DLSR)) li^mi^^ 

[0 0 5 1] CCOR T C PiMfl^l^iK— F-'^y-y FtO'N 
•y ^^1«$87 -;b Ffcfev^T. -^-r a- FfflgiJItffitSSrt 

gfjtc ti. R T c p m'm^ F tr-fe s c i: ^^^-r^ii 

r2 0 OJ FflgiJISIfi^ UTillfliRiJR TCP 

iS^figPl 3{c<fc!3*Sii«$n5o 
[0 0 5 2] ■r-^S?Sti^tSiWmcfi. jMfg«U4<-F 
/ 'y F n^'^ff^'r- ^ 3^{t«iJ R T C 

PaMMgPl 3 t^O^gSflSnSo 
20 [00 5 3] i2t«fiJif ffi7 -f FcDjM««iiSiJ1f IB*g 

R T C PjUfggP 1 3 J; OtS^fl^nSo 
[0 0 5 4] NTP^-YAX^VT/W^StSiWaPtC^. 

F/^-^-'y F*T--^iMft^S 1 0*^e,iM<g-r 

^^n\cmt^mwf. 3M^(aijRTCP3iifig|5i 3tc<j; 

[0 0 5 5] RTP^^'AXt?>'yit$B1S*l^g|5lC«. R 

TP^^y^y F=S:-r'-^?jM{fSH 1 0*>P,j^flLfcBBttc 
B8-r^1f^fiA^3M<iii]RTC Pillfigpi StCfcOISIft^tl 

JO So 

[0 0 5 6] jMfi^^'^^-y Ym\vi'^wm\m^\.t. 

OS^F^I*|tc. T-'-^3i^<t^B 1 0;^>63M«b/cR T P/-^ 
'ir-y FcDgfc^tt^L/ifii^^-^ilKH^^'^r-y FSIffSA^ 
iMMfiJRTC P3l^<ig|51 3fcJ;»3tS*rt^n5o 

[0 0 5 7] iMflx-^«Stii(1tfB*S*rtg|5t«. RlT^cO 
WP^f^tc. -r'-^il^ffiSB 1 OA^63M<SLfcR T P^^'/ 
«y F<D7'-^«^ttStbfciii*^^3lifST'-^fi1«$B 
3b\ jlHMijRTC PiMfSasi 3tCif3^gli;rt$n§o 

[0 0 5 8] ^jK-F1f$B>'f->'l'FcO'J V-XtflB*S 
40 SrtaSicti, R T C P/^-^-y F*3ll«-rS3MfHHiJR TCP 
Jli®g|5 1 3 ^^S'Jf Sit ?B*\ iMffiWR T C P53i«a5 1 
3lcJ;»?tS.W*nSo 

[0 0 5 9] T^-^a^^ttlBtS/lflaUcfi. "f-^^im 
^g2 0iiJTRTP>'^'^>y h^^iSLrct^<D'f-'S'm 

^m^^s-rmmi)\ ^mm r t c p mm^ 2 3 fc <t o is 

[0 0 6 0] ffl^/^y -y Fli(Maif«i1S^iftg|5{c«. f^- 

^^ia^m2 OWTRTP-'^'^r.y F*gflL/ti;^lc, 
JS5^L./c/^'>--y F?g(%^^aLfcfg;&?f;-rM?fi*\ S«fiiJ 
50 RTC P3MfSg|5 2 3(cj;018iiirt5n?)o 
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[00 6 1] iS::^S'fi^>-^>^S^1t$S^S«Ucti. 

"f-^^mmmz oWT^t^t^siib/cR t p^^'ry h 

#^^^"r«?83b^ Smffl'J R T C P 2 3 J: D tS 

[0 0 6 2] mmrSMi^y^W^^^^ (interarrival 

jitter) itCltt. RT P/^^^y h^^fif^^O^cMb/c: 

mmmm^fr-tmm\ ^mmR t c ?mm§^2 atcj; 

[0 0 6 3] iMfi#U4?-hSm^m$8tS*fiai5 (last 

SR(LSR)) lat. RT cpmrnmi^^^-h^^'ry h^m 
m^^mi.rcmm^Tsk'tmmK §fM'JR t c pmms^ 

2 3tc<J:0tS*fl^n^o 

[0 0 6 4] SjjiB#r9lti?atS'1«pf5 (delay since last S 
R(DLSR)) tcti. 3Mfg«U4^-h§mB#SU1«?g*S*rta5t- 

TC P32i«gP2 3tCcfcD*S«fl^n^o 
[0 0 6 5] 1^14 tc, RTCPSfi#U-1^— h-'^^^y h 

[0 0 6 6] RTCP§{i#U4^-ht*. 9cmf)^ib. ± 
a?OR T C P3^fg#U4-°- htc^^n^-^^y^^'Iffg-^-Y 

[0 06 7] CCO^^^sRT CPmiSm]y^^-h^^'ry 

h&t/RTc p§ii#u4?'-F/^^ y F^i^Sfi-r^a 

fiS/X-ri^ Uc:fe^/^T> -r-^j^ftSS 1 0t±. RTP 
. "f— ^ §(SSH 2 0 (RiJ tc R T P / 'y F (nWi^^W^ 

[0 0 6 8] cntcwb. T^-^sfssgz orti. 2 

oo§fi#U^i^-F/^^^y F^}i^LT}^li'r^P^ti:> 
Sttffi(;g»-N;^y^^.y FSc(cj^^§*t>nfc:^^y'y FS(CO 
fl^^tt^-r^o "T^^-^. ■r-^§fiSg2 0(i:. M 
Jp^n/ciMfi^^^^y FS1t#B^RTPSftg|5 2 2 T§fi 
L/c/^^^y F85(^(?:>l:l:^^*^^ci:-eia^/^y'y VWl 

[0 0 6 9] cntci:^. 7^'-^SfMSS2 OTti. -r^ 

h^tc. ffl^/^^'y FS(^ati$B^SSWg|5tcti*/^'y^y F 
S'lfia^^SSrtLfcRTC PS:M#U#-F/^^^y F^i 
;5cLT7='-i$?SmSg2 Otcjigfif cntcd:D> -r 

-^sfi^E2oti. v'-^mmmm\ om^cRTP^^ 
[0 0 7 0] o^Hc. ±:-&\.fzmm^^^^i^ i ^o-r-^ 
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j^m^S 1 0tc*5i/^T. RT P^^^^y F^iMfiLTV-^^ 

^ # F $ij2iiap 1 5 T^KiM F nimm- ^t^o:> 

[0 0 7 1 ] U-FM®)gPl 5ti. fs3MU-F^ 

m^-r^u-Fig^r a t e^m^^^smicwmit-r^t 
ti,iz. y'-^m9^mifcm'^<m9<:Vims t at emn 
mit-t^ (XT^^y^sT 1) o u-hm'm^i sit. m 
mmmc: tic'r-^m^micm'^<m^^m s t a t e 

10 roj \zifj]m\t't^o ^(Dti^y^it. a^m^ 
Stat e cri:tc^tj-e>n. ij^yvmiKimt^m^^ 

[0 0 7 2]:^^lc. l^-FSJ^SPl 5ti. ^g^Hr^'^v 
FffiC h. mm.Lti^iyVmc K MJ^H^1^:^»^:/Fffi 

c X h. mwiL^i:3^> hmc X 1 ^ roj \icmmit't 

§ (XT^^y^S T 2) o 

[00 7 3] ccT. mw.Hti^ yvmchht. laeco 

mi§3c H coffi h L T 7"^- :^ ^ b T ^tti L fc [H) 

^^^^-To Ml^L:;0'^>Ffac Mi. SecoMMLl^tD 

M^H51^;^^>FfBC X hfi. ^ 6 (OM^H^I^cDfil^ b 

i^:^r>>F{iiC X Hi. m^(omm.h^(omh\^x'r- 

[0 0 7 4] F$iJS|Ig|5 1 5ti. EietC^-^cfc-^tC. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a communication apparatus that can 
realize stable communication quality by preventing the apparatus from 
sensitively reacting a data loss in the transmission of real time data. 
SOLUTION: When a data transmitter 10 transmits real time data to a receiver 20 
via a network 30, the data transmitter 10 receives data loss rate information from 
the data receiver 20. A rate control section 15 compares a data loss rate from 
the data receiver 20 with a preset 1st threshold value and a preset 2nd threshold, 
increases a transmission rate when the data loss rate is lower than the 1st and 
2nd thresholds, does not change the transmission rate when the data loss rate is 
higher than the 1st threshold and lower than the 2nd threshold and decreases 
the transmission rate when the data loss rate is higher than the 1st and 2nd 
thresholds as its control. 
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CLAIMS 
[Clainn(s)] 

[Claim 1] A transmitting means to transmit real-time data through a 
communication line network, and a receiving means to receive the rate 
information of a data loss from the data transmission place of the 
above-mentioned transmitting means, The rate of a data loss from the 
above-mentioned data transmission place is compared with the 1st threshold 
and 2nd threshold which were set up beforehand. The transmitting rate 
transmitted with the above-mentioned transmitting means when the 
above-mentioned rate of a data loss is lower than the 1st threshold of the above 
and the 2nd threshold is made to increase. The transmitting rate transmitted with 
the above-mentioned transmitting means when the above-mentioned rate of a 
data loss is higher than the 1st threshold and lower than the 2nd threshold is not 
changed. The communication device characterized by having the rate control 
means which carries out control which decreases the transmitting rate 
transmitted with the above-mentioned transmitting means when the 
above-mentioned rate of a data loss is higher than the 1st threshold and 2nd 
threshold. 



[Claim 21 The above-mentioned rate control means sets the 1st threshold of the 
above as values other than zero. The above-mentioned rate of a data loss The 
1st loss condition from zero to the 1st threshold. The above-mentioned rate of a 
data loss The 2nd loss condition from the 1st threshold to the 2nd threshold. 
When the above-mentioned rate of a data loss sets up the 3rd loss condition 
beyond the 2nd threshold It has a means, counting which carries out counting of 
the count to which the above-mentioned rate of a data loss corresponds to the 
loss condition of the above 1st, the 2nd loss condition, or the 3rd loss condition - 
the above ~ counting ~ counting of a means ~ the communication device 
according to claim 1 which judges whether the rate of a data loss corresponds to 
one loss condition of the loss condition of the above 1st. the 2nd loss condition, 
and the 3rd loss condition based on a result, and is characterized by controlling 
a transmitting rate based on the judged loss condition. 

[Claim 3] When having transmitted real-time data through a communication line 
network, the rate information of a data loss from a data transmission place is 
received. The rate of a data loss from the above-mentioned data transmission 
place, Compare the 1st threshold and 2nd threshold which were set up 
beforehand, and a transmitting rate is made to increase when the 
above-mentioned rate of a data loss is lower than the 1st threshold of the above, 
and the 2nd threshold. The correspondence procedure characterized by carrying 



out control which a transmitting rate is not changed when the above-mentioned 
rate of a data loss is higher than the 1st threshold and lower than the 2nd 
threshold, but decreases a transmitting rate when the above-mentioned rate of a 
data loss is higher than the 1st threshold and 2nd threshold. 
[Claim 4] Face controlling the above-mentioned transmitting rate and the 1st 
threshold of the above is set as values other than zero. The 1st loss condition 
from zero to the 1st threshold and the above-mentioned rate of a data loss The 
2nd loss condition from the 1st threshold to the 2nd threshold, [ the 
above-mentioned rate of a data loss ] When the above-mentioned rate of a data 
loss sets up the 3rd loss condition beyond the 2nd threshold Counting of the 
count to which the above-mentioned rate of a data loss corresponds to the loss 
condition of the above 1st, the 2nd loss condition, or the 3rd loss condition is 
carried out. counting ~ the correspondence procedure according to claim 3 
which judges whether the rate of a data loss corresponds to one loss condition of 
the loss condition of the above 1st, the 2nd loss condition, and the 3rd loss 
condition based on a result, and is characterized by controlling a transmitting 
rate based on the judged loss condition. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the connnnunication device and 
approach of transmitting real-time data, such as dynamic-image data and voice 
data, using communication lines, such as the Internet. 
[0002] 

[Description of the Prior Art] In recent years, communication line networks, such 
as the Internet, are used and the systems which transmit real-time data, such as 
dynamic-image data and voice data, are increasing in number. In public line 
networks, such as the Internet, since two or more users supply the network band, 
evasion of the congestion-control technique, i.e., congestion, and the calming 
technique at the time of congestion generating have been a big technical 
problem. 

[0003] Although various proposals were made in the former about the 
congestion-control technique about the communication configuration for which 
real-time requirement, such as a file transfer, is not important, the 
congestion-control technique in the communication link of real-time data is also 
becoming important with change that the communication configuration which 



makes important real-time requirement which was mentioned above increases. 
[0004] When an encoding rate was made high, quality dynamic-image data were 
transmitted, when the networl^ has not carried out congestion of the real-time 
data, such as dynamic-image data, by the congestion-control technique for 
communicating, and network congestion occurred, although the dynamic-image 
data quality became low, making an encoding rate low and transmitting 
dynamic-image data was performed in many cases. 

[0005] That is. In the transmitting side of real-time data, the encoding rate was 
gradually made high until network congestion occurred, the encoding rate was 
lowered by the time amount which network congestion generated, and it had 
repeated making an encoding rate high again. 

[0006] In a data source, the judgment of whether the network is carrying out 
congestion is performed using RTP (Real-Time Transport Protocol) and RTCP 
(RTP Control Protocol) which are the protocol standardized as RFC 1889/1890 
in many cases. 

[0007] Above RTP is a protocol between the both ends of the transmitting side 
and receiving side at the time of transmitting the real-time data with which real 
time nature is demanded. When transmitting real-time data according to RTP, a 
data source generates the RTP packet which added the RTP header containing 
the classification of payload data, a sequence number, a time stump, etc. 



[0008] It is the protocol which has specified that Above RTCP supervises the 
communication Wnk quality QoS of the data transmitted according to RTP, and, 
on the other hand, notifies the participant in a RTP session of control information. 
[00091 This RTCP has prescribed carrying out transmit/receive control of a RTP 
packet by transmitting the addressee report packet to which a data sink notifies 
a receive state, while transmitting the transmitting person report packet to which 
the data source notifies a send state to a data sink side as a RTCP packet. 
[0010] As information included in the above-mentioned transmitting person 
report packet, there are the number of the time amount which transmitted the 
RTP packet, and the RTP packets which transmitted, a byte count of a RTP 
packet, etc. 

[0011] As information included in the above-mentioned addressee report packet, 
there is elapsed time from the greatest sequence number of the packet loss ratio 
of a RTP packet, the number of loss packets, and the RTP packet that received, 
an arrival spacing jitter, the time of day that received the transmitting person 
report packet at the end, and the time of day concerned etc. 
[0012] the data source ~ a data sink ~ being periodical (it being 1 time to 5 
seconds) ~ the transmitted rate of a loss of data is recognized by the RTCP 
packet transmitted, and it is recognized as the establishment by which 
congestion occurred in the network when there was a loss of data, and data 



were canceled by the intermediate junction node being Inigh. On the contrary, 
when the rate of a loss of data is 0, it is recognized as networl< congestion 
having not occurred. 
[0013] 

[Problem(s) to be Solved by the Invention] However, the loss of data generated 
in a network may not necessarily be restricted with what Is depended on network 
congestion. Losses of data may be a bit error at the time of transmission simple 
besides network congestion, and temporary loss of a traffic burst etc. 
[0014] Therefore, in the data source, it not being concerned with network 
congestion having not occurred, but reacting sensitively to a temporary data loss, 
and reducing an encoding rate is are meaningless, and it has the trouble of 
reducing vainly the communication link quality of real-time data, such as a 
dynamic image and voice. This trouble becomes still more remarkable when 
transmitting real-time data according to RTP and RTCP, as mentioned above. 
[0015] Then, this invention prevents sometimes reacting sensitively to a data 
loss it being proposed in view of the actual condition which was mentioned 
above, and transmitting real-time data, and aims at offering the communication 
device and approach stabilization of communication link quality is realizable. 
[0016] 

[Means for Solving the Problem] A transmitting means to transmit real-time data 



through a communication line network in order that the communication device 
concerning this invention may solve an above-mentioned technical problem, A 
receiving means to receive the rate information of a data loss from the data 
transmission place of the above-mentioned transmitting means, The rate of a 
data loss from the above-mentioned data transmission place is compared with 
the 1st threshold and 2nd threshold which were set up beforehand. The 
transmitting rate transmitted with the above-mentioned transmitting means when 
the above-mentioned rate of a data loss is lower than the 1st threshold of the 
above and the 2nd threshold is made to increase. The transmitting rate 
transmitted with the above-mentioned transmitting means when the 
above-mentioned rate of a data loss is higher than the 1st threshold and lower 
than the 2nd threshold is not changed. When the above-mentioned rate of a data 
loss is higher than the 1st threshold and 2nd threshold, it has the rate control 
means which carries out control which decreases the transmitting rate 
transmitted with the above-mentioned transmitting means. 
[0017] Such a communication device makes a judgment which is not made to 
change while carrying out control to which the transmitting rate in a transmitting 
means is made to increase based on the 1st threshold and 2nd threshold 
according to the rate information of a data loss from a data transmission place 
and which is controlled and decreased. 



[0018] In order that the correspondence procedure concerning this invention 
may solve an above-mentioned technical problem, when having transmitted 
real-time data through a communication line network The rate information of a 
data loss from a data transmission place is received. The rate of a data loss from 
the above-mentioned data transmission place, Compare the 1st threshold and 
2nd threshold which were set up beforehand, and a transmitting rate is made to 
increase when the above-mentioned rate of a data loss is lower than the 1st 
threshold of the above, and the 2nd threshold. When the above-mentioned rate 
of a data loss is higher than the 1st threshold and lower than the 2nd threshold, a 
transmitting rate is not changed, but when the above-mentioned rate of a data 
loss is higher than the 1st threshold and 2nd threshold, control which decreases 
a transmitting rate is carried out. 

[0019] Such a correspondence procedure makes a judgment which is not made 
to change while carrying out control to which a transmitting rate is made to 
increase based on the 1st threshold and 2nd threshold according to the rate 
information of a data loss from a data transmission place and which is controlled 
and decreased. 
[0020] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a 
drawing about the gestalt of operation of this invention. 



[00211 This invention is applied to the communication system 1 as shown in 
drawing 1 . 

[0022] As for communication system 1, it comes to connect the data source 10 
and a data sink 20 through a networl< 30. 

[0023] While a networl< 30 consists of public communication channel networks, 
such as the Internet, connecting between the data source 10 and data sinks 20 
through two or more junction nodes etc. and transmitting real-time data, the 
packet which stored various control information is transmitted. 
[0024] The data source 10 is equipped with the transmitting-side interface 
section 11 connected with the network 30, the RTP (Real-Time Transport 
Protocol) transmitting section 12, the transmitting-side RTCP (RTP Control 
Protocol) transmitting section 13, the transmitting-side RTCP receive section 14, 
and the rate control section 15. 

[0025] The transmitting-side interface section 1 1 outputs the packet from a data 
sink 20 to each part which constitutes the data source 10 while it consists of a 
communication-interface circuit linked to a network 30 and transmits a packet to 
a data sink 20 through a network 30. 

[0026] Real-time data transmitted to a data sink 20 from the exterior, such as a 
dynamic image and voice, are inputted, and the RTP transmitting section 12 
generates the RTP packet which added the RTP header as shown in real-time 



data at below-mentioned drawing 2 according to RTP. This RTP transmitting 
section 12 is faced transmitting real-time data to a data sink 20 by the RTP 
packet, and outputs the generated RTP packet to the transmitting-side Interface 
section 1 1 . 

[0027] The transmitting-side RTCP transmitting section 13 has the function 
which notifies a send state to the data receiving side of a RTP session, in order 
to supervise the communication link quality QoS of the data transmitted 
according to RTP according to RTCP. This transmitting-side RTCP transmitting 
section 13 generates a RTCP transmitting person report packet as shown in 
below-mentioned drawing 3 , in order to notify the above-mentioned send state. 
This transmitting-side RTCP transmitting section 13 is faced transmitting the 
RTP packet generated by the RTP transmitting section 12 to a data sink 20 side, 
acquires the amount-of-data information on the RTP packet from the RTP 
transmitting section 12, generates a RTCP transmitting person report packet, 
and outputs it to the transmitting-side interface section 11. 
[0028] The transmitting-side RTCP receive section 14 has the function to 
recognize the receive state from the data receiving side of a RTP session, in 
order to supervise the communication link quality QoS of the data transmitted 
according to RTP according to RTCP. This transmitting-side RTCP receive 
section 14 receives a RTCP addressee report packet as shown in 



below-mentioned drawing 4 , and recognizes the receive state of a data sink 20. 
This transmitting-side RTCP receive section 14 analyzes the RTCP addressee 
report packet which received, recognizes the rate of a data loss, the number of 
loss packets, etc., and supplies the rate control section 15. 
[0029] The rate control section 15 controls the transfer rate of the RTP packet 
which transmits from the RTP transmitting section 12. Based on the rate of a 
data loss from the transmitting-side RTCP receive section 14, this rate control 
section 15 determines a transfer rate, and supplies it to the RTP transmitting 
section 12. 

[0030] In such the data source 10, the transmitting-side interface section 11 is 
faced transmitting real-time data to a data sink 20 from the data source 10. 
changes the RTP packet generated in the RTP transmitting section 12 into the 
signal aspect which can be transmitted in a network 30, and carries out 
processing transmitted at the transfer rate determined by the rate control section 
15. Moreover, periodically, this transmitting-side interface section 11 receives 
the RTCP addressee report packet to a transmitting person report packet, and 
outputs it to the transmitting-side RTCP receive section 14 while it transmits the 
RTCP transmitting person report packet from the transmitting-side RTCP 
transmitting section 13 to a data sink 20 through a network 30. 
[0031] A data sink 20 is equipped with the receiving-side interface section 21 



connected with the network 30, the RTP receive section 22, the receiving-side 
RTCP transmitting section 23, and the receiving-side RTCP receive section 24. 
[0032] The receiving-side interface section 21 is outputted to each part which 
constitutes a data sink 20 for the packet from the data source 10 while consisting 
of a communication-interface circuit linked to a network 30 and transmitting a 
packet from the data source 10 through a network 30. 

[0033] The RTP receive section 22 receives the RTP packet from the data 
source 10, analyzes the contents of the RTP packet, extracts real-time data, and 
outputs real-time data outside. This RTP receive section 22 faces a RTP packet 
receiving from the data source 10, and the RTP packet which received is 
inputted from the receiving-side interface section 21. 

[0034] This RTP receive section 22 will do processing which calculates the rate 
of a data loss of a RTP packet, if the RTP packet which received is received. 
This RTP receive section 22 outputs the rate of a data loss calculated and 
obtained to the receiving-side RTCP transmitting section 23. 
[0035] The receiving-side RTCP receive section 24 has the function to recognize 
the send state from the data source of a RTP session, in order to supervise the 
communication link quality QoS of the data transmitted according to RTP 
according to RTCP. The RTCP transmitting person report packet periodically 
transmitted from the data source 10 is inputted, and the receiving-side RTCP 



receive section 24 outputs a RTCP transmitting person report packet to the 
receiving-side RTCP transmitting section 23 so that a RTCP addressee report 
packet can be generated in the receiving-side RTCP transmitting section 23. 
[0036] The receiving-side RTCP transmitting section 23 has the function which 
notifies the data source of a RTP session of a receive state, in order to supervise 
the communication link quality QoS of the data transmitted according to RTP 
according to RTCP. This receiving-side RTCP transmitting section 23 generates 
a RTCP addressee report packet as shown in below-mentioned drawing 4 , in 
order to notify the above-mentioned receive state. According to the result of 
having received the RTP packet by the RTP receive section 22, this 
receiving-side RTCP transmitting section 23 obtains the rate of a data loss of the 
RTP packet from the RTP transmitting section 12, generates a RTCP 
transmitting person report packet, and outputs it to the transmitting-side interface 
section 11. 

[0037] In such a data sink 20, for receiving the real-time data from the data 
source 10, the receiving-side interface section 21 is faced, changes the RTP 
packet which received into predetermined signal aspect, and carries out 
processing outputted to the RTP receive section 22. Moreover, this 
receiving-side interface section 21 transmits the RTCP addressee report packet 
from the receiving-side RTCP transmitting section 23 to a data sink 20 while it 



receives through a network 30 and outputs the RTCP transmitting person report 
packet of since it is from the data source 10 to the receiving-side RTCP receive 
section 24 periodically. 

[0038] The DS of a RTF header is shown in drawing 2 . 

[0039] In a RTP header, it is the version information storing section (V:version) 
from a head. For example. V= 2, the padding storing section (Pipadding), the 
extension bit storing section (X:extension), The CSRC (contributing source) 
count storing section (CC), The marker information (M:marker) storing section, 
the payload classification information storing section (PT:payload type), The 
sequence number information storing section (sequence number), the time 
stump storing section (time stamp), The SSRC identifier storing section 
(synchronization source identifier) and the CSRC identifier storing section are 
prepared, and real-time data are added behind the CSRC storing section. 
[0040] When the information which shows the version of RTP is stored, for 
example, RTP2 is shown, version information to that effect is stored in the 
version information storing section. 

[0041] The information on a purport which the information which shows the class 
of real-time data is stored, for example, shows an image and voice is stored in 
the payload classification information storing section. 

[0042] In a RTP session, whenever it transmits and receives a RTP packet in the 



sequence number information storing section, it counts up in it, and tine 
sequence number for recognizing tlie sequence of the RTP packet transmitted 
and received is stored in it. 

[0043] The time stump information about the time which created real-time data 

and was updated is stored in the time stump storing section. 

[0044] In a RTP session, the information for identifying a data source's source is 

stored in the SSRC identifier storing section and the CSRC identifier storing 

section. 

[0045] The RTP transmitting section 12 carries out processing which the RTP 
receive section 22 recognizes the various information stored in each storing 
section, and extracts real-time data while it is faced transmitting real-time data 
according to RTP and stores various information in each above-mentioned 
storing section. 

[0046] The DS of a RTCP transmitting person report packet Is shown in drawing 
3 • 

[0047] Header information field (header), transmitting-side information field 
(sender info), and report information field (report block) are established in a 
RTCP transmitting person report packet from a head. As for report information 
field, two or more fields are prepared according to the source of a transmitting 
side. 



[0048] a header - information field - **** - a liead -- from - version information 
-- storing - the section - (-- V --) -- padding -- storing - the section - (-- P --) - a 
resource -- information - storing - the section - (- RC --) -- a payload - 
classification - information ~ storing -- the section -- (- PT -) ~ a data length ~ 
information - storing - the section (length) - a transmitting side - identification 
information - storing - the section (SSRC of sender) - preparing - having . 
[0049] The NTP (network time protocol) time stump Information storing section, 
the RTP time stump information storing section (RTP timestamp), the number 
digital information storing section of transmitting packets (sender's packet count), 
and the amount digital information storing section of transmit data (sender's 
octet count) are prepared in transmltting-side information field. 
[0050] In report information field, from a head to the resource information storing 
section (SSRC_1 (SSRCof first source)) The rate information storing section of a 
data loss (fraction lost), the number accumulation information storing section of 
loss packets (cumulative number of packets lost), The maximum 
receive-sequence-number information storing section (extended highest 
sequence number received). The arrival spacing jitter information storing section 
(interarrival jitter), the transmitting person report receipt time information storing 
section (last SR (LSR)), and the elapsed time information storing section (delay 
since last SR (DLSR)) are prepared. 



[0051] In the header information field of this RTCP transmitting person report 
packet, the value "200" which shows that it is a RTCP transmitting person report 
is stored in the payload classification information storing section by the 
transmitting-side RTCP transmitting section 13 as payload classification 
information. 

[0052] The information which shows the data length of the whole transmitting 
person report packet is stored in the data length information storing section by 
the transmitting-side RTCP transmitting section 13. 

[0053] The information for identifying a data source is stored in the 
transmitting-side identification information storing section of transmitting-side 
information field by the transmitting-side RTCP transmitting section 13. 
[0054] The information about the time which transmits a transmitting person 
report packet from the data source 10 is stored in the NTP time stump 
information storing section by the transmitting-side RTCP transmitting section 13. 
[0055] The information about the time which transmitted the RTP packet from 
the data source 10 is stored in the RTP time stump information storing section by 
the transmitting-side RTCP transmitting section 13. 

[0056] The number information of transmitting packets which shows the value 
which carried out counting of the number of the RTP packets which transmitted 
from the data source 10 within the predetermined period is stored in the number 



digital information storing section of transmitting packets by the transmitting-side 
RTCP transmitting section 13. 

[0057] The amount information of transmit data which shows the value which 
carried out counting of the amount of data of the RTP packet which transmitted 
from the data source 10 within the predetermined period is stored in the amount 
digital information storing section of transmit data by the transmitting-side RTCP 
transmitting section 13. 

[0058] The information which identifies the transmitting-side RTCP transmitting 
section 13 which transmits a RTCP packet is stored in the resource information 
storing section of report information field by the transmitting-side RTCP 
transmitting section 13. 

[0059] The information which shows the rate of a data loss when receiving a 
RTP packet by the data sink 20 side is stored in the rate information storing 
section of a data loss by the receiving-side RTCP transmitting section 23. 
[0060] When a RTP packet is received by the data sink 20 side, the information 
which shows the value which accumulated the lost number of packets is stored 
in the number accumulation information storing section of loss packets by the 
receiving-side RTCP transmitting section 23. 

[0061] The information which shows the sequence number included in the RTP 
packet which received at the end by the data sink 20 side, i.e., the greatest 



sequence number, is stored in the nnaximum receive-sequence-number 
information storing section by tlie receiving-side RTCP transmitting section 23. 
[0062] The information which shows the time interval tal<en to receive a RTP 
pacl<et is stored in the amval spacing jitter information storing section 
(interarrival jitter) by the receiving-side RTCP transmitting section 23. 
[0063] The information which shows the time of day which received the RTCP 
transmitting person report packet at the end is stored in the transmitting person 
report receipt time information storing section (last SR (LSR)) by the 
receiving-side RTCP transmitting section 23. 

[0064] The information which shows the elapsed time from the time of day stored 
the transmitting person report receipt time information storing section is stored 
the elapsed time information storing section (delay since last SR (DLSR)) by 
the receiving-side RTCP transmitting section 23. 

[0065] The DS of a RTCP addressee report packet is shown in drawing 4 . 
[0066] The report information field of the same configuration as the report 
information field where a RTCP addressee report is included in the header 
information field of the same configuration as the header infomnation field 
included in an above-mentioned RTCP transmitting person report from a head 
and an above-mentioned RTCP transmitting person report are prepared. 
[0067] In the communication system 1 which transmits and receives such a 



in 



in 



RTCP transmitting person report packet and a RTCP addressee report packet, 
the data source 10 stores the amount information of transmit data in the amount 
digital information storing section of transmit data, and notifies it to a data sink 20 
while it stores the number information of transmitting packets in the number 
digital information storing section of transmitting packets with a RTP packet. 
Thereby, the data source 10 notifies the send state of a RTP packet to a data 
sink 20 side. 

[0068] On the other hand, in a data sink 20, while transmitting two addressee 
report packets continuously, the rate of the lost number of packets to the number 
of packets which should be received is calculated. That is, a data sink 20 
calculates the number of loss packets by asking for the ratio of the notified 
number information of transmitting packets, and the number of packets received 
in the RTP receive section 22. Moreover, with a data sink 20, the rate 
information of a data loss is calculated by asking for the notified amount 
information of transmit data, and the ratio of the amount of data which received. 
[0069] Thereby, in a data sink 20, while storing the rate information of a data loss 
in the rate information storing section of a data loss, the RTCP addressee report 
packet which stored the number information of loss packets in the number 
accumulation information storing section of loss packets is generated, and it 
transmits to a data sink 20. Thereby, a data sink 20 notifies the receive state of a 



RTP packet to a data source 10 side. 

[0070] Below, when having transmitted the RTP paci<et in the data source 10 of 
the communication system 1 mentioned above, the procedure when controlling a 
transfer rate by the rate control section 15 Is explained with reference to drawing 
5 . 

[0071] The rate control section 15 initializes the loss condition state based on the 
rate of a data loss while initializing rate variable rate holding a transfer rate to a 
suitable value first (step ST 1). The rate control section 15 equips the interior 
with the counter counted according to the loss condition state based on the rate 
of a data loss for every predetermined time, and initializes the counter 
concerned to "0." This counter is formed for every loss condition state, and the 
count maximum N is set up. 

[0072] Next, the rate control section 15 initializes field H counted value Ch, field 
L counted value CI, counted value Cxh outside field H, and the counted value 
Cxi outside field L to "0" (step ST 2). 

[0073] Here, the field H counted value Ch shows the count which detected the 
rate of a data loss continuously as a value in the field H of drawing 6 . The field L 
counted value CI shows the count which detected the rate of a data loss 
continuously as a value in the field L of drawing 6 . The counted value Cxh 
outside field H shows the count which detected the rate of a data loss 



continuously as a value outside the field H of drawing 6 . The counted value Cxi 
outside field L shows the count which detected the rate of a data loss 
continuously as a value outside the field L of drawing 6 . 

[0074] As shown in drawing 6 , the rate control section 15 holds the 1st threshold 
th1 and 2nd threshold th2 which were beforehand set up about the rate of a data 
loss, and is based on the 1st threshold thi and 2nd threshold th2. It judges with 
belonging to Field L, when the rate of a data loss is lower than the 1st threshold 
thi. When the rate of a data loss is higher than the 1st threshold thi and lower 
than the 2nd threshold th2, it judges with belonging to Field M, and when the rate 
of a data loss is higher than the 2nd threshold th2, it judges with belonging to 
Field H. Here, when the above-mentioned loss condition state and each fields L, 
M, and H have a correspondence relation and the rate of a data loss belongs to 
Field H, the loss condition state is set to "H", when the rate of a data loss 
belongs to Field M, the loss condition state is set to "M", and when the rate of a 
data loss belongs to Field L, the loss condition state is set to "L." 
[0075] Next, the rate control section 15 controls the RTP transmitting section 12 
to transmit a RTP packet by rate variable rate initialized at a step ST 1 (step ST 
3). According to this, the RTP transmitting section 12 transmits a RTP packet to 
a data sink 20 at the transfer rate shown by rate variable rate. Moreover, with the 
data source 10, while transmitting a RTP packet, a RTCP transmitting person 



re 



port packet is periodically transmitted to a data sink 20 in the transmitting-side 
RTCP transmitting section 13. 

[0076] Next, the transmitting-side RTCP receive section 14 of the data source 10 
receives the RTCP addressee report packet from a data sink 20. detects the rate 
Information of a data loss, and outputs to the rate control section 15 (step ST 4). 
[0077] Next, it judges whether the rate control section 15 has a rate of a data 
loss lower than the 1st threshold thi from the transmitting-side RTCP receive 
section 14 (step ST 5). 

[0078] The rate control section 15 has a rate of a data loss lower than the 1st 
threshold thi, to Field L, a group, then when it judges, the field H counted value 
Ch and counted value Cxi outside field L are set to "0 (reset)", and processing 
which increments the field L counted value CI and the counted value Cxi outside 
field L is carried out (step ST 7). 

[0079] On the other hand, when it judges with the rate control section 15 having 
a rate of a data loss higher than the 1st threshold thi . it judges whether the rate 
of a data loss is lower than the 2nd threshold th2 (step ST 6). 
[0080] When it judges with the rate control section 15 having a rate of a data loss 
lower than the 2nd threshold th2, it judges with belonging to the field [ higher 
than the 1st threshold th1 ] M lower than the 2nd threshold th2. According to this, 
the rate control section 15 sets the field H counted value Ch and field L counted 



value CI to "0 (reset)", and increments the counted value Cxi outside field L, and 
the counted value Cxh outside field H (step ST 8). 

[0081] Moreover, when it judges with the rate control section 15 having a rate of 
a data loss higher than the 2nd threshold th2, it judges with belonging to the field 
H higher than the 1st threshold thi and 2nd threshold th2. According to this, the 
rate control section 15 sets the field L counted value CI and field L counted value 
CI to "0 (reset)", and incrennents the field H counted value Ch and the counted 
value Cxi outside field L (step ST 9). 

[0082] By performing processing to an above-mentioned step ST 5 - 
above-mentioned step ST 9, the rate control section 15 obtains the rate of a data 
loss from the transmitting-side RTCP receive section 14 when having 
transmitted the RTP packet at the transfer rate determined at a step ST 3, 
operates a counter, and carries out counting of the above-mentioned counted 
value Cxh outside field H, field H counted value Ch, field L counted value CI, and 
the counted value Cxi outside field L. 

[0083] Next, the rate control section 15 performs the following processings in 
which the loss condition state is determined according to the various counted 
value which carried out counting even at a step ST 5 - a step ST 9. 
[0084] The rate control section 15 judges first whether the current loss condition 
state is "L" (step ST 10). The rate control sectidn 15 processes the following step 



ST 1 1 - step ST 14. in order to judge whether it is necessary to mal<e the current 
loss condition state change from "L". when it judges with the current loss 
condition state being "L." 

[0085] First, it judges whether the rate control section 15 has the counted value 
Cxi outside field L larger than the count maximunfi N (step ST 11). When it 
judges with the counted value Cxi outside field L being larger than the count 
maximum N, the rate control section 15 makes the current loss condition state 
change from "L" to "M." That is, the rate control section 15 presupposes that the 
rate of a data loss exists in Field M (step ST 12). 

[0086] Next, it judges whether the rate control section 15 has the field H counted 
value Ch larger than the count maximum N (step ST 1 3). When it judges with the 
rate control section 15 having the field H counted value Ch larger than the count 
maximum N, the loss condition state is made to change from "M" to "H" (step ST 
14), and it progresses to a step ST 15. 

[0087] The rate control section 15 progresses to a step ST 15 noting that the 
loss condition state is "M", when it progresses to a step ST 15 and the region H 
counted value Ch judges with it not being larger than the count maximum N at a 
step ST 13 noting that the loss condition state is "L", when it judges with the 
counted value Cxi outside field L not being larger than the count maximum N at a 
step ST 1 1 . 



[0088] On the other hand, in order to judge whether it is necessary to make the 
current loss condition state change from "IVl" if it judges whether the current loss 
condition state is "M" (step ST 17) and judges with the current loss condition 
state being "M" when the current loss condition state is not "L" in the 
above-mentioned step ST 10, the following step ST 18 - step ST 21 are 
processed. 

[00891 First, it judges whether the rate control section 15 has the field H counted 
value Ch larger than the count maximum N (step ST 18). When it judges with the 
rate control section 15 having the field H counted value Ch larger than the count 
maximum N, the rate control section 15 makes the current loss condition state 
change from "M" to "H." That is, the rate control section 15 presupposes that the 
rate of a data loss exists in Field H (step ST 19). On the other hand, when it 
judges with the field H counted value Ch not being larger than the count 
maximum N, it progresses to a step ST 20. 

[0090] Next, it judges whether the rate control section 15 has the field L counted 
value CI larger than the count maximum N (step ST 20). When it judges with the 
rate control section 15 not having the field L counted value CI larger than the 
count maximum N, it progresses to a step ST 15, when the field L counted value 
CI judges with it being larger than the count maximum N, the loss condition state 
is made to change from "H" to "L" (step ST 21), and it progresses to a step ST 15. 



[0091] The rate control section 15 processes the following step ST 24 - step ST 
27, in order to judge whether it is necessary to mal<e the current loss condition 
state change from "H", when it judges with the loss conditions state not being "L" 
and "M" at a step ST 10 and a step ST 17. 

[0092] First, it judges whether the rate control section 15 has the counted value 
Cxh outside field H larger than the count maximum N (step ST 24). When it 
judges with the counted value Cxh outside field H being larger than the count 
maximum N. the rate control section 15 makes the current loss condition state 
change from "H" to "M." That is. the rate control section 15 presupposes that the 
rate of a data loss exists in Field M (step ST 25). 

[0093] Next, it judges whether the rate control section 15 has the field L counted 
value CI larger than the count maximum N (step ST 26). When it judges with the 
rate control section 15 having the field L counted value CI larger than the count 
maximum N, the loss condition state is made to change from "M" to "L" (step ST 
27), and it progresses to a step ST 15. 

[0094] The rate control section 15 progresses to a step ST 15 noting that the 
loss condition state is "M", when it progresses to a step ST 15 and the field L 
counted value CI judges with It not being larger than the count maximum N at a 
step ST 26 noting that the loss condition state is "H", when it judges with the 
counted value Cxh outside field H not being larger than the count maximum N at 



a step ST 24. 

[00951 Thereby, the rate control section 15 makes the loss condition state 
according to the rate of a data loss when transmitting the RTP packet by rate 
variable rate of a step ST 3 change, and recognizes the exact loss condition 
state. 

[00961 Next, the rate control section 15 carries out the following processings that 
rate variable rate should be controlled based on the loss condition which has 
recognized by carrying out above-mentioned processing. 

[00971 The rate control section 15 judges first whether the loss condition state is 
"L" (step ST 15). The rate control section 15 controls the RTP transmitting 
section 12 to transmit a RTP packet at the transfer rate based on rate variable 
rate which made rate variable rate to rate variable rate set up before increase, 
and made it progress and (step ST 16) increase to a step ST 3. when it judges 
with the loss condition state being "L." That is. the rate control section 15 regards 
it as what the congestion of a network 30 has not generated, when it judges with 
the loss condition state being "L". and it makes the transfer rate of the RTP 
transmitting section 12 increase. 

[00981 Moreover, the rate control section 15 judges whether the loss condition 
state is "M". when it judges with the loss condition state not being "L" at a step 
ST 15 (step ST 22). When it judges with the loss condition state being "M". the 



rate control section 15 progresses to a step ST 3. without making rate variable 
rate set up before change (step ST 23). and makes a RTP packet transmit at the 
transfer rate set up before. That is, the rate control section 15 does not make the 
transfer rate of the RTP transmitting section 12 change, in order to see the 
situation of a network 30, when it judges with the loss condition state being "M." 
[0099] Furthermore, the rate control section 15 controls the RTP transmitting 
section 12 to transmit a RTP packet at the transfer rate based on rate variable 
rate which rate variable rate to rate variable rate set up before is decreased, and 
it progressed [ rate ] to a step ST 3 (step ST 28), and decreased it noting that the 
loss condition state is "H", when it judges with the loss condition state not being 
"M" at a step ST 22. That is, when it judges with the loss condition state being 
"H", the rate control section 15 considers that the congestion of a network 30 has 
occurred, and decreases the transfer rate of the RTP transmitting section 12. 
[0100] The communication system 1 equipped with the rate control section 15 
which performs such processing In the transfer rate control by the congestion 
when transmitting real-time data through a network 30 Even if it establishes the 
1st threshold thi and the 2nd threshold th2, it judges the loss condition state 
based on the rate of a data loss and the rate of a data loss is higher than the 1st 
threshold thi If lower than the 2nd threshold th2. it can prevent reacting 
sensitively to a data loss so that a transfer rate may not be made to change, and 



stabilization of communication link quality can be realized. That is, according to 
communication system 1 . it can prevent reacting to the data loss by factors other 
than the congestion of a network 30 superfluously. 
[0101] 

[Effect of the Invention] As explained to the detail above, the communication 
device and approach concerning this invention While carrying out control to 
which a transmitting rate is made to increase based on the 1st threshold and 2nd 
threshold according to the rate information of a data loss from a data 
transmission place and which is controlled and decreased Since a judgment 
which is not made to change can be made, it can prevent sometimes reacting 
sensitively to a data loss transmitting real-time data, and stabilization of 
communication link quality can be realized. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of 
communication system which applied this invention. 

[Drawing 2] It is drawing showing the DS of the RTP header contained i 



RTP packet which transmits from the data source which applied this invention. 
[Drawing 3] It is drawing showing the DS of the RTCP transmitting person report 
packet created in the transmitting-side RTCP transmitting section of the data 
source which applied this invention. 

[Drawing 4] It is drawing showing the DS of the RTCP addressee report packet 
created in the receiving-side RTCP transmitting section of a data sink, 
[Drawing 5] It is the flow chart which shows the procedure which controls the 
transfer rate of a RTP packet by the rate control section of the data source which 
applied this invention. 

[Drawing 6] It is drawing for explaining the loss condition based on the 1st 
threshold and the 2nd threshold which were beforehand set up about the rate of 
a data loss, the 1st threshold, and the 2nd threshold. 
[Description of Notations] 

1 Communication System. 10 Data Source, 11 Transmitting-Side Interface 
Section, 12 RTP Transmitting Section, 13 Transmitting-Side RTCP Transmitting 
Section, 14 Transmitting-Side RTCP Receive Section, 15 Rate Control Section, 
20 Data Sink, 21 Receiving-Side Interface Section, 22 RTP Receive Section, 23 
Receiving-Side RTCP Transmitting Section, 24 Receiving-Side RTCP Receive 
Section, 30 Network 



